Aberrant promoter methylation of the retinoic acid receptor alpha gene in acute promyelocytic leukemia.
The retinoic acid receptor alpha (RARA) gene is disrupted by PML/RARA fusion in acute promyelocytic leukemia (APL). The P2 promoter of RARA, controlling the RARalpha2 isoform, contains an RA-responsive element and may be targeted in APL. To test whether aberrant methylation of P2 was involved, 47 APL at diagnosis, 16 APL at first relapse, 50 acute myeloid leukemia (AML) and 22 acute lymphoblastic leukemia (ALL) were tested by methylation-specific polymerase chain reaction. RARA P2 methylation was highly associated with APL (APL: 25/63 vs AML/ALL: 2/75, P<0.0001). P2 methylation occurred at similar frequencies in APL at diagnosis and relapse, suggesting it was an initiating leukemogenic event. In the APL line NB4, RARalpha2 was not expressed, with the untranslocated RARA shown to be P2 methylated. 5-Azacytadine treatment of NB4 led to progressive P2 demethylation and re-expression of RARalpha2, confirming that RARA methylation collaborated with PML/RARA in totally suppressing RARalpha. In APL, RARA P2 methylation was unrelated to gender, age, presenting leukocyte counts and additional cytogenetic aberrations. For APL patients receiving all-trans retinoic acid for induction, P2 methylation did not affect the complete remission rates and survivals. RARA is the first myeloid-specific transcription factor shown to be dysregulated by both translocation and aberrant methylation.